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INTRODUCTION

HYPOINVERSE was originally written for the Eclipse minicomputer in 1978, and
that version is documented in USGS Open File Report 78-694. This report
supercedes the earlier document and serves as a detailed user’s guide to the
version for Digital Equiptment Corporation’s VAX and PC350 computers.

HYPOINVERSE will Jocate any number of events in an input file, which can be in
several different formats. Any or all of printout, summary or archive output
may be produced. In addition, the PC350 version can plot a color epicenter map
either of events as located or of previously located events in a summary file.
In addition, the PC350 version can accept phase data from a real-time-picker
(RTP) attached to its communications port and produce locations, graphics and
other outputs in real time. The files and screen are managed to aliow
continuous operation for long periods.

The present version of HYPOINVERSE is driven by user commands. The various
commands define input and output files, set adjustable parameters, and locate
a file of earthquake data using the parameters and files currently set. It is
both interactive and "batch" in that commands can be executed either from the
keyboard or from a file. The user may either supply parameters on the command
1ine, or omit them and be prompted interactively. The current parameter values
are displayed and may be taken as defaults. This makes the program very easy
to use., Combining commands with and without their required parameters into a
command file permits a variety of customized procedures such as automatic
fnput of crustal model and station data, but prompting for a different phase
file each time.

A1l commands are 3 letters long and most require one or more parameters or
file names. Filnames may be up to 40 characters long. Typing Jjust the
command name causes prompts for each required parameter. You will see their
current values, and pressing RETURN leaves {ts value unchanged. You can thus
examine values and names without changing them. (A few seldom-used commands
such as those setting convergence parameters do not generate prompts and must
be followed by the parameter 1ist). If they appear on a 1ine with a command,
character strings such as filenames must be enclosed {n apostrophes. The
appendix gives this and other free-format rules for supplying parameters.
When several parameters are required following a command, any of them can be
omitted by replacing them with null fields (see appendix). A null field
leaves that parameter unchanged from 1ts current or default value. hhen you
start HYPOINVERSE, default values are in effect for all parameters except file
names.

If a file called "HYPINST." resides in your current directory, it is read as a
startup command file by HYPOINVERSE. It «can be used to set your own default
values, read station or crust model files that you always use, etc. You can
then enter commands directly or transfer control to other command files to do
specific jobs.

If you are running HYPOINVERSE on the Menlo Park VAX 11/780, put the following
1ine in your LOGIN.COM file:

$ HYP :== RUN WE:[KLEIN.HYPIHYP.EXE
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and run the program anytime by typing HYP. If you are running HYPOINVERSE on
one of Digital Equiptment Corporation‘s PC350 microcomputers, you may either
install 1t on and run 1t from an application menu, or run it from DCL by
typing RUN HYP. Whhen run from DCL, the graphics, FORTRAN and communications
1ibraries must be 1nstalled 1n memory (see the "special file and disk
commands" section for DCL installation). )

A maximum of 500 stations are allowed 1in the 7lookup statifon 1ist read from
station files, but this can be readily increased in both the VAX and PC350
versions. The maximum number of stations which may report a given event is 70
(50 on the PC350), and at most B0 readings (P or S waves) (50 on the PC350)
may be used per event. The 1latter storage arrays can be increased almost
without 1imit on the VAX owing to its virtual memory, but these arrays in the

PC350 version can only be increased consistent with the 1imited 16-bit address
space.

SPECIFYING CRUSTAL VELOCITY MODELS

HYPOINVERSE allows a maximum of 3 crustal models. The same model 1s always
used to calculate travel times to a given station, and a model is specified
for each station. Models may be of two different types which are stored and
calculated differently. The simplest 1s the homogeneous layer model, which
always calculates travel times from the basic model parameters. The second
model type uses layers with 1linear velocity gradients, but requires that a
travel time table be generated by the program TTGEN. The table need be
generated only once, and HYPOINVERSE uses it very efficiently by merely
interpolating from it to get all travel times and derivatives. The two model
types may be mixed within the 3 allowed models, and the user assigns a number
(1-3) at the time each model is read in. The only restriction is 1n the PC350
version, in which only one 1inear gradient model 1s presently allowed, and if
used 1t must be model number 1. Since the PC350 version stores travel time
tables 1n virtual arrays, the program can be readly modified to add models,
but a small reduction in speed may result.

Separate P and S models may be specified for each station. The general rule
for S waves 1s that all model travel times are multiplied by the specified P
to S velocity ratio. This {s done regardless of whether the S model number 1s
the same as the P model. Thus specifying a model to only be used for S waves
requires that S velocities be divided by the P to S ratio before the model s
specified. This technique flexibly permits either 3 different P models (which
are also used for S), or totally independent P and S models.

Homogeneous layer models

Each model may consist of up to 10 homogeneous layers including the halfspace.
Velocity must increase with depth., Use the CRH command to specify the model
number (1-3) and the name of the file containing the homogeneous layer model.
The CRH command also reads the model into memory. For example:

CRH 2 ‘CRUST2.’
The format of the crust model file (CRUST2. in the example) {s:

Line 1: (A20) Model name.
Lines 2 and later: (2F5.2) Velocity of layer and depth to 1ts top.
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Use one 1ine per layer, top layer first. The depth to the top of first layer
must be 0.0, and last layer 1s the halfspace. Maximum of 10 layers.

Linear gradient models using 8 travel-time table

An alternative and more computationally efficient way to compute travel times
1s by interpolation within a table generated prior to running HYPOINVERSE. Use
of a table permits more complex travel time calculations, such as linear
velocity gradients within layers and capacity for a buried low-velocity zone.
The travel time table must be calculated and written to a file prior to

locating earthquakes using the program TTGEN. For d{nstructions on using
TTGEN, see the appendix.

A travel time table may be calculated for a velocity-depth function consisting
of from 2 to 10 points at which the velocity and depth are specified. The
velocity 1s then assumed to be 1inear between points, fe., with a uniform
gradient within layers. Several restrictions apply to the possible models
(see also the earlier HYPOINVERSE report). (1) No two velocity-depth points
may be at the same depth (a sharp velocity discontinuity 1is not allowed).
Discontinuities may be modeled with thin layers with high gradients, but the
transition layer should be thick enough that one or two rays used to generate
the travel time table will bottom within the layer and define a reverse branch
of the travel time curve. (2) The depth of the first point must be 0.0, and
other points must be given in increasing order of depth. (3) The last
(deepest) point sets the velocity of the homogeneous half space assumed to
underilie the model. (4) The halfspace velocity must be the greatest of any
specified to insure that rays can be refracted along the top of the halfspace.
(5) One buried low-velocity zone 1s permitted in each model, 1e. velocity may
not decrease with depth except for one group of adjacent layers. (6)
Homogeneous layers may be specified by assigning the same velocity to two
adjacent points.

Use the CRT command to specify the model number and the file name containing
the travel time table to be assigned to that model. The allowable model
numbers are 1-3 in the VAX version and only model 1 1in the PC350 version. The
CRT command also reads the model into memory. For example:

CRT 1 'TABLE1.CRS’
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SPECIFYING THE STATION LIST AND USE OF STATION DELAYS

Specify the file to read to get the names, coordinates and other station data
using the STA command. For example:

STA ’1984.STA’

The station data is read into memory as soon as this command is given, and 1s
kept until another STA command is issued. The f{ile must contain one line per
station.

HYPOINVERSE calculates travel times with a single crustal model between source
and receiver whose velocity depends only on depth. It does allow some
complexity and very simple ability to mimic Tlaterally varying velocity
structures, however. The flexibility d1s two-fold: (1) Up to 3 different
crustal models can be specified, and a given model 1s always used by the
stations assigned to 1t. (2) Two different travel-time delays may be specified
for each station, and the choice of which delay to use depends (in a simple
way) on the location of the epicenter (see the DLY command below to define the
geometry of the two epicenter regions). Thus a crustal model appropriate to a
part of a net may be assigned to the stations there, and travel times from
earthquakes in a different part of the net may be specially adjusted (using a
special set of delays) if the model wused 1s not appropriate to the entire
source-receiver path. The two sets of delays are completely independent of
the 3 crustal models, although two sub-nets with matching models and delays
could of course be used as a special case. S delays are calculated from P
delays by multiplying by the P to S velocity ratio.

The relationships used in handling arrival times and delays are as follows:

TOBS = SEC + CCOR - OT

RES = TOBS - TCAL - DLY
where

SEC = observed arrival time

CCOR = clock correction

0T = origin time

TOBS = observed travel time

TCAL = calculated travel time

DLY = station delay

RES = travel time residual
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The station data format

Cols.

1-4
5

6-7
9-13
14
15-17
19-23
24

29-31

33

36-40
42-46

48-52

54-58
60

61-66

Format

A4
Al

12, 1X
F5.2
Al

13, 1X
F5.2
Al, 4X

F3.1, IX
1l

I1, 1X
F5.2, IX

F5.2, 1X
F5.2, 1X

F5.2, 1X
Il

F6.2

Data

Station name. The first character may not be a number. .
Station weight (in units of 0.1) by which the weights
assigned each phase are to be multiplied. Use * or O for
no welight, 1-9 for the partial weights 0.1 to 0.9, or
leave blank for full (1.0) weight.

Latitude, degrees.

Latitude, minutes.

N or blank for north latitude, S for south.
Longitude, degrees.

Longitude, minutes.

W or blank for west longitude, E for east.

Period (in sec) at which the maximum amplitude will be
read for this station. Must be in the range 0.1 to 1.9
fnclustve.

S wave crust model number (1-3) to always use for this
station. If left blank, use the P wave model.

P wave crust model number (1-3) to always use for this
station. If left blank, use model number 1.

P delay (sec) for delay set 1.
P delay (sec) for delay set 2.

Amplitude magnitude correction. If in the range 2.4, the
correction 1s dincluded (by addition) in the amplitude
magnitude, and the result averaged with other stations to
get the event magnitude. If you don‘t want a certain
station’s magnitude 1ncluded 1in the average, use a
correction of 5.0 plus the actual correction.

Duration magnitude correction (see above for range etc.).

Instrument type code for this station used to select the
appropriate response curve to derive an equivalent Wood
Anderson amplitude. Must be either 0, 1 or 2:

0: Standard Wood-Anderson torsion seismograph.

1: USGS standard (1 HZ geophone, .7 critical damping.)

2: Hawaii-type Sprengnether seismometer.
Calibration factor for amplitude magnitudes, equal to the
peak-to-peak amplitude of a 10 microvolt RMS sfignal at 5
hz applied to the VCO and measured in mm on the
Develocorder fiim viewer. For 1{nstrument types O and 2
this should generally be 1.0. A cal factor of 0.0
signifies an unknown response for which no amplitude
magnitudes will be computed. The cal factor must be
between O and 49.9 inclusive.
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PHASE DATA INPUT FORMATS

The name of the input phase data file is specified with the PHS command. The
LOC command starts locating events, for example:

PHS ‘1983.PHS*
LoC

The f1le may contain any number of earthquakes. Phase data may be 1in the
traditional USGS format, 1in condensed format (see below), or raw picker
format, but the format must be specified before the LOC command 1s given (see
the COP command). Al1l formats require one 1ine (input record) per station and
a terminating line after each event. The terminating record may be all blank
or may contain trial hypocenter {nformation. Each station may report any or
all of (1) P time, (2) S time, (3) amplitude or (4) coda duration. An arrival
time will not be recognized and processing will continue 1f any of the
following are true:

1) The remark field ("IP" or "ES") 1s blank.
2) The station 1s not on the 1ist.
3) The phase 1ine 1s incomprehensible or in a bad format.
In addition, data in traditfonal USGS format are rejected if:
4) The year, month & day do not agree with the first station read.
5) The arrival time differs by more than 4 minutes from the first station

The traditional USGS phase data input format

This 1s the default format, but it may be requested with the COP command
by requesting format number 1 (1.e. "COP 1").

Cols. Format Data

1-4 A4 Statifon name. Must agree exactly (upper/lower case,
position of blanks, etc.) with name in station file. May
not be all blank, and may not begin with a number.

5-6 A2 P remark such as "IP". If blank, any P time 1s ignored.

7 Al P first motion such as U, D, +, -, C, D. The number of non
blank fields 1in an event are counted and output.

8 I1,1X Assigned P weight code: O or blank = full weight, 1= 3/4
weight, 2= half weight, 3= 1/4 weight, 4-9 = no weight.

10-19 5I2 Year, month, day, hour & minute.

20-24 F5.2, 7X Second of P arrival.

32-36 F5.2 Second of S arrival.

37-38 A2, 1X S remark such as "ES". If blank, any S time 1s {gnored.

40 11, 4X Assigned weight code for S. See P weight codes.

45-47 F3.0, 7X Peak-to-peak amplitude in mm on Develocorder viewer screen
or paper record.

55-58 14, 4X Optional event sequence number which can be used for event
bookkeeping. If this f1eld is non-blank and the follwing 4
cols (59-62) are blank, use this number to 1label the
location printout. If this field {s blank (sequence
numbers not defined), then events are numbered
sequentially on the 1location printout. This sequence
number 1s not output to the summary file.
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63-65 A3 Optional event remark. Two 1-letter event remarks may be
derived from this 3-letter remark and output to the
summary file. The first two 3-letter remarks in the input
series of phases will, if they match one on a preset 1ist,
have their first 1letters used for the two final event
remarks. The preset remark 1ist now consists of: "FLT" &
"F_" (felt); "TRM" & "T_" (tremor associated); "LPC" &
"LPD" (long period); and "BLS" (quarry blast). The
3-letter event remark output to the summary file is
derived solely from the earthqueke location and depth.

66-70 F5.2 Clock correction to be added to both P and S times.
71 Al Station remark. Unused except as a label on output.
72-75 F4.0 Coda duration in seconds.

Note: 1f the header (first line of each event) is deleted from each event in a
full-format archive file, that file may also be used as full-format phase
input. The archive f1le 1s basically a phase file with the blanks filled in.

Condensed phase data input format

The condensed format 1s requested with the command "COP 2". Like the
traditional format, the condensed format requires one 1ine per station and a
normally blank terminator 1ine. Unlike the traditional format, a header
giving the date & time 1s required, and a separate station 1ine 1s required
for each P time, S time, and amplitude. The coda duration may be on any line,
and is right after the time or amplitude. Thus multiple 1ines with the same
statfon name may be present. If you group all the entries for the same
station together, the data will be attributed to one station as if entered on
a single 1ine in traditional format. This uses memory most efficiently. If
you scatter data for the same station around, they are treated as different
stations with the same name. This yields the same results, but uses more
memory.

HYPOINVERSE may optionally produce archive output in condensed format (see the
ARC and CAR commands). The condensed archive format may also be read as
condensed phase format. Since input phase and output archive formats are set
independently, HYPOINVERSE may be used to condense phase data.

The first 1ine of each event in condensed format must be a header containing
date & time. The rule is that the P & S times at individual stations are added
to the reference time on the header to get actual arrival times. Thus 1f the
reference seconds field is blank (zero), the individual times refer to seconds
within the reference minute. If the reference second is the event origin
time, the individual times are actually observed travel time residuals. A
HYPOINVERSE summary record is an acceptable header in which only the date &
time fields are read.



~—HYPOINVERSE-- Page no. 9

The format of the header 1s:

Cols. Format Data
1-10 512 Reference year, month, day, hour and minute.
11-14 F4.2 Reference second (optional). If blank, second is 0.0.

The format of each station 1ine is:

Cols. Format Data

1-4 A4 Station name. Must agree exactly (upper/lower case,
position of blanks, etc.) with name in station file. May
not be all blank, and may not begin with a number,

14-17 F4.0 Optfonal coda duration 1n seconds.

The format of cols 5-13 depends on the letter (P, S, or A) in col 6:

P time:

5-6 A2 P remark such as "IP". An uppercase P must be present 1in
col 6.

7 Al P first motion such as U, D, +, -, C, D. The number of non
blank fields 1n an event are counted and output.

8 - n Assigned P weight code: O or blank = full weight, 1= 3/4
weight, 2= half weight, 3= 1/4 weight, 4-9 = no weight.

9-13 F5.2 Second of P arrival relative to reference time.

S time:

5-6 A2, 1X S remark such as "ES". An uppercase S must be present 1in
col 6.

8 I1 Assigned S weight code.

9-13 F5.2 Second of S arrival relative to reference time.

Amplitude: \

6 Al Must be the uppercase letter A.

9-13 F5.2 Peak-to-peak amplitude tn mm on Develocorder viewer screen
or paper record. Use the form "XXXX." to d4nput a 1large
integer.

The terminator line

One terminator 1ine must follow each event. If the 1ine is blank, a standard
trial hypocenter is used: it 1s at the standard trial depth beneath the
statfon with the earliest time, at an origin time two seconds before the
earliest time. Trial values for any or all of depth, latitude, longitude or
origin time may be specified on the terminator line. If a trial value 1s
absent, the standard value is used. To specify a trial origin time, you must
give hour, minute and second. To specify a trial latitude or longitude, you
must give degrees and minutes. The format 1s that of a HYPOINVERSE summary
1ine, which can be used to set a trial hypocenter to a previous location. A
terminator which 1s a HYPO-71 style 1nstruction card and is blank except for
columns 18-19 1s a valid terminator, but the instruction parameter will have
no effect. To fix the depth for one event only, make the trial depth negative.
To fix the depth for all events, set the default trial depth negative.
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Terminator (trial hypocenter) format

Columns 1-4 must be blank, or column 1 must contain a numeric character.

Cols. Format Data

7-10 212 Trial hour and minute.

11-14 F4.2 Trial second.

15-16 F2.0, 1X Trial latitude (deg).

18-21 F4.2 Trial latitude (min).

22-24 F3.0, 1X Trial longitude (deg).

26-29 F4.2 Trial longitude (min).

30-34 F5.2 Trial depth (a negative value fixes depth).

Raw picker input format

HYPOINVERSE can handle output from the Allen-E111s real time picker (RTP). Use
format number 4 (f.e. "COP 4") to read picker format from a file. On the PC350
version only, use format 5 to read directly from the communications port and
locate events 1n real time. See the section on running HYPOINVERSE 1n real
time. HYPOINVERSE uses an "XP" in columns 5-6 to recognize phase cards, and
an asterisk in column 1 to recognize an event terminator. No trial hypocenter
information can be used with picker format, and fields such as S time and
remarks are not read. If printer output is being generated, any 1lines
beginning with "PPICKER ALIVE" or "LAT" are output to the printer as an aid in
monitoring a real time system. A1l other lines 1including station status
reports are presently ignored by HYPOINVERSE.

Input of new phase data from the keyboard

If you do not have files of phase data, HYPOINVERSE has a utility to dinput
arrival time data from the keyboard and write a condensed phase file in
"basic" format which can subsequently be Tlocated. The d{nput utility
automatically sets the input format to number 2. The phase data may come from
a reading sheet or other external source. The phase data fnput utility is
invoked with the INP command (no arguments). You must be prepared with a
small file containing a 11st of up to 100 station names (see below). You will
be prompted for data from these stations, and will not have to enter station
names for each event. The 1input utility is mostly self-explanatory and
prompts for the data and decisions 1t needs. A description of its operation
follows.

The 1input utility first asks for the filename to which phase data will be
written. If an existing file is named, any data there {s appended to. If a
f1le called "STALIST." is present in the current directory, it is read for the
1ist of station names to prompt for on each event, If the file “STALIST." 1is
not present, another filename is requested and must be given. The prompting
11st of stations 1s a convenience: data for other stations may be entered, but
the uniisted station name must be given along with each datum. Also, data need
not be entered for every station in the prompting 11st. Responding with just
a RETURN goes on to the next statfon in the 11st. Stations reporting data for
most events should therefore be 1isted for the most efficient operation. The
"STALIST." file also controls whether S-times, ampl{itudes and durations are
routinely requested for certain stations in addition to the P-times for all
stations.



--HYPOINVERSE-- Page no. 11

The format of the station prompting file 1s:

Cols. Format Data

1-4 A4 Station name. A P-time will be requested for all stations.
5 Al If non-blank, prompt for an S-time for this station.

6 Al If non-blank, prompt for an amplitude for this station.

7 Al If non-blank, prompt for a duration for this station.

Next, the phase data input utility asks whether you want to input full arrival
time remarks, first motion and weight ("IPUl1", "ES_3", etc.). Pressing RETURN
to either this initial question or a remark prompt for an individual station
(if you answered "Y" to the initial question) simply produces a remark of
" P_"or "_S_" with full weights.

The following prompts and entries are made for each event you wish to 1nput:
(1) Enter the event date and time. For the second and later events, pressing
RETURN to a prompt for year, month, day, hour or minute gets the default,
which is that of the prior event. (2) Prompts will be made for each station on
the prompt 1ist. The P-time is entered first, followed by duration, S-time,
and amplitude if you requested prompts for them. If you chose to enter full
remarks and weights, prompts for these will precede those for each P and S
time. (3) When the preset station list 1is complete, you will be asked if you
want to enter another P or S time. If yes, you must enter station name, full
remark (which will determine whether this a P or an S) and weight, and the
time. The minimum remark you may enter is either "_P" or "_S". (4) You wnill
then be asked for a duration and amplitude for the previous station. Enter
zero 1f there s none, and input a positive value if there is. (5) When the
event is complete, you Wwill be asked whether you want to stop entering data
and return to command level. If you answer anything but "Y" or "YES", you
will be asked for the date and time of another event which you must complete.

IMPORTANT NOTES: (1) A1l station names are four letters long. If your station

file uses three letter names and right-justifies them, you must 1include a
leading blank in station names you enter. (2) A1l data identifiers such as P,
S, A or C must be uppercase. The case of station names must agree with that in
your station files. (3) A1l numeric data may be entered in free-format (whole
numbers may omit a decimal point, 1leading zeros are optional, etc.).
Alphameric input such as station names and remarks, however, is used exactly
as entered. (4) Once you press RETURN, the only way to correct mistakes is by
leaving HYPOINVERSE, editing the phase file, and returning to locate the
corrected file.
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SOME SIMPLE COMMAND SEQUENCES

11lustrate the flexibility of

The intent here 1s to point out some of the most useful commands
and how they might be sequenced.

The commands which set your default

parameters or which read station and crustal model files can be placed in a
file called "HYPINST." and will be executed on startup each time HYPOINVERSE
1s run in that directory.

Example 1.

The simplest possible run (keeps all defaults).

CRH 1 ‘MOD1.CRU’
STA 'ALL.STA’
PRT ‘RUN1.0UT‘
PHS ‘SET1.PHS’
LOC

Example 2:

Read layer model 1 from the file MOD1.CRU.
Read station 11st from file ALL.STA.

Send printer output to the file RUN1.OUT.
Define the phase file as SET1.PHS.

Locate the events.

Generates additfonal output files.

CRT 1 ‘MOD1.CRU’
STA ‘ALL.STA’
PRT ‘RUN1.0OUT’
SUM ‘SET1.SUM’
ARC 'ARC1.ARC’
PHS 'SET1.PHS’
Loc

Example 3:

Read gradient model 1 from the file MOD1.CRU.

Read station 11st from file ALL.STA.

Send printer output to the file RUN1.0UT.

Write HYPOINVERSE summary data to the file SET1.SUM.
Write archive data to the file ARC1.ARC.

Define the phase file as SET1.PHS.

Locate the events.

Read condensed phase data, write a compact print file,
and use HYPQ71 format summary output.

CRH 1 ‘MOD1.CRU’
STA ‘ALL.STA’
PRT ‘RUN1.0OUT’

LST F
KPR 1

TOP F

SUM ‘SET1.SuM’
H71 T

PHS ‘SET1.PHS’
LOC

Example 4:

Read layer model 1 from the file MOD1.CRU.
Read station 1ist from file ALL.STA.
Send printer output to the file RUN1.OUT.

Don‘t 11st available stations or crust model in printout.
List only final solution & station data on printout for
each event.

Don‘t begin each new event at the top of a page.

Write summary data to SET1.SUM.
Use HYPO71 summary format.

Define the phase file as SET1.PHS.
Locate the events.

Locate a set of events with, then without S.

CRH 1 'MOD1.CRU’
STA 'ALL.STA’
PRT ‘RUN1.0OUT’

SUM ‘WITHS,SUM’
SWT 1.0

PHS ‘SET1.PHS’
LoC

SUM 'NOS.SUM’
SWT 0

PRT ‘RUN2.0UT’
LoC

Read layer model 1 from the file MOD1.CRU.
Read station 1ist from file ALL.STA.
Send printer output to the file RUN1.OUT,

Put summary data with S in this file.
Set S weighting to 1.0 (full weight).
Define the phase file as SET1.PHS.
Locate the events.

Put summary data without S in this file.

Set S weighting to O (no weight).

Send printer output for the second run to this file.
Locate the same events as before.
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COMMANDS RECOGNIZED BY BOTH VERSIONS OF HYPOINVERSE

The parameters are 1isted below each command. The parameter defaults, if any,
are 1listed 1n the examples. Most commands will generate prompts for
parameters if you do not supply them on the same 1ine. The commands marked
with (*) will generally only be used in startup command files and do not
generate prompts.

mmmm INPUT FILES = mm e o e e e e e

CRT Read a linear gradient crustal model into a travel-time table.
- Model number (1-3). (Model number must be 1 in the PC350 version).
- F1le name containing the travel-time table.
Example: CRT 2 ‘TTMOD2.CRU’

CRH Read a homogeneous layer crustal model.
- Model number (1-3).
- File name containing the layer depths and velocities.

Example: CRH 3 ‘LAYMOD3.CRU’

STA Read a station data file into memory.
- File name containing stations.

Example: STA '1983.STA’

PHS Set the phase data input filename.
- Phase filename.

Example: PHS ‘PHASES.PHS’

COP Set the input phase data format.
- Supply the format number as follows:

1 Traditional USGS (full) format.

2 "Basic" condensed format (codas on separate lines).

3 "Picker" condensed format (codas on lines with P times).
4 Raw picker (RTP) format read from a file.

5 Raw picker format read directly from the communications port
(PC350 version only, no phase file needed).
Example: COP 1
---- QUTPUT FILES --==—=--—mmm e

PRT Set the print output filename.
- Supply the filename. Use ‘NONE’ to skip a printout file.

Example: PRT ‘NONE’ (the default), or PRT ‘PRTFIL.PRT’

SUM  Set the HYPOINVERSE summary output filename.
- Supply the filename. Use '‘NONE’ to skip a HYPOINVERSE summary file.

Example: SUM ‘NONE’ (the default), or SUM ‘OUT.SUM’



ARC

CAR

H71

ERF

APP

LOC

LST
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Set the archive output filename. This file contains all the
data calculated for each station.
- Supply the filename. Use '‘NONE’ to skip an archive file.

Example: ARC 'NONE’ (the default), or ARC ‘OUT.ARC’

Set the archive file format. The condensed formats contain only observed
travel times, amplitudes, durations, assigned weights & first motions for
each station, and the event location., The formats correspond to phase
data input formats.

- Supply the format number as follows:

1 Full format with all data.
2 "Basic" condensed format with codas on separate lines.
3 "Picker" condensed format with codas for most stations.

Exampie: CAR 1 (the default).

Determine the summary format.
- Set a logical flag T for HYPO71 format, F for HYPOINVERSE format.

Example: H71 F (the default).

Error messages (for bad data, station names, etc.) are always written to
the print file if one 1s specified. They may also be sent to the terminal
to spot errors during a location run by turning them on.

- Supply a T to send error messages to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>